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Description [OmcaHve ■3o6peremH]: 

W3(XJpCTCBHC OTBOOTTCH K pCM0OTOO-iDa7IHI|K0HHbIM pa60TBM (PHP), a BUCHHO K CHOOOfiaM I 

rx^wTHimocm 3aKcuioHHor>o npocTpaHcxea. 



ttoaxrreH cnocoo* BoocTaHoancmm repMcnriHocTH aaxajioHBoro npocTpaHcraa nyreM coonanHH 

H36brro«iHOfx> AaamaM aiyrpn ofeaAHOft kqjtohhm no nsmemn k aaxanoHHOMy npocrrpaacTBy 

[aararraHHe «W«mi mm ropbreaimew sapjma). npowam^Hrr Ha^yBanHc o6camio& kojiohhu h 

IIUK RRTTflmni *»t»»»/vr\a % u m » ti n . ■ w . 



K^oeraTKH aaanora □ajuncronrrca a m W( Bo-crpawx, co^ame rodbrxxwrnro A aaneHHH nyrew 
^^^ a ™^ a u wUieiia BbcsbraacT paspymcHBC xanoaHbi hc tojimo b mrrepBane. b kotopom b aontqcBOM 
nprapaacTBc kmcctch qc*caT. ho h b HHrcoBWiax. r*e qp^ra acr. Sit) onacao aim qpnocroocm 
oocaABoaMonoHHM. Bo-BTopux, Bapbmamie 3ap*ma npoAooc wajioKOHTpo/mpycMbtft, trro uoxct npHBecro k 



Ha^onoe finramu a aaoopcr cmoo no Texrat«CKoa cyiqaocra HBOHcrca cuood6 ycrpaannsi sajmnoHHwx 



nepcTOKoa nyreu yacjnroanBi APBMerpa KonoBHfai 3a npcAcnu ynpyrax Ac$opft4anaz b HHTcpsane hsojihqhh 
W yBe7ITO ™e APoa*erpa KonoHHW npojoacy^rr nyreu rm^aamniccxoro Bo^eftcreHH Ha kojiohhv Ha 
yvacne ■aoimpra. 

HCW0CT * r0K " 3aCT<0rO CnDCo6a 3aKjnowrc « » 6Qiamoa TpyAocuxocTH pa6or aawrr Hcoexcwjojocro 
CpHMcacHHH naj>KeTHOro o6opywwaHHH, Koropoc, kqk npasnno, hc (wnnacroi bmcokoh Ha^cKHOcrbK). 

3a^a^a sMumtjactcR a n ofwrnma w ^kthbhocts pewoiri^HDOJiHqHOHHWx pa6or h b chkkchhh 
Tpy^o3arpaT. 

nocraancHHaH s^ava ffocniracrcH Te*. to d cnocoCe BoocraHOBnomH repMeTTOHocra oaaonoHaoro 
npocrpaBCTBa nyrcM yo cnBrnam flHaucrpa sonoBBfai b mrrepBanc aoo/iHrniH AHaMcrp eojiohhw 
yBOTramojor 3a cuer yBcmiujuaaiiivflcsi b up* TBepAemnc ffiSspuBwroft paapymaioineH cueca 

(HFC) 13], xoropyK> aaxaxmBaiOT b aonoHHy a co^wor moct b HHrepaajie kxjvuiph. Tip* <rrou a Kanocrw 
HPC HCnanb3yjoT cvco> h3B6ctkob>to ajih nopnMx h 6ypoBbtx pa6oT (CHTE). 

yencmaocn, pcwDaroo-HoonHi^OTHboe pa6or no acnpaanamio w^mctotbocxh u^chtooto K om^ hc 
npcBbnnaefr 60%. 3to o6i>«caaeTCH tcm, trro 



— — a — ' -■-■>- n3CJxmntOHB~bie uaTepaajn>i (b ochobhom 

i^owhtbwh pacTBop h pacTBopu cuoji) o6na«a»T o6nniu Bj^ocraTKOM - ycaflcwHocnjo. 

B npogcooe saccnnyarainni eKRa^nroj rcpifrrnHBOCTb saxcjiOBHoro npocipaacrBa caHsama. 3ro 
"Postwar non aosAeavram Harpysoa he ofeaaBpo KonoHBy a ncueffiHbift saMem, HanpaMcp, 
ycTaarajMHo, vro npa chhxcheoi nasjieHHH a rKfwwwBr nporoocrh o^nneHHii newesintro saysn c 
KonoHBoa yueHunaercfi. Doe bh^m nep^opanBH Taut npHBOfljrr k yxyjjpjesm cocTOsmaH qeneaTOoro 
aonwnL Btojkc Bpewa, sanetoHO, vro BcnocpcnjCTPCHMo a mrrepBanax nep^op a u M H cqcmieBKc /kohtbet/ 
aeMCHTHort> kbmhr c KOTiQHBOK yjiymnacToi. nocneaBHM ^aar ooWhhiot yacjmiicHHCM cbjim npnaaT™ 
aonoHBW a qeiOTiy a pcayjnyrare ee A^op^anHM. nocne onpeocoaaa o6ca«Hoft kqhohhu TSKme, kbk 
npaaajio. Ha6jnoAacrc« HapymcaHC « KoirraaTac qeMearou. npa yrow aaaoonbinac aapynasaa aoaxairra 
orwctKHbi b HHrepBajiax nnacroB c bugokob npoBjn^ewocrao a KaBcpHau. B DJiacrax c nonBemcHHoa 
BOAod HapymcHHH KoaTaara nocne onpcocoBaa accro OTuwaxrrc* a 3oac BOAOHc^THaoro aoHraaxa 

/HHK/(1|. 

^ pacTOTSttm npanycKHy» cnocotSHocrt, ah* noAonn«HOft b#i wwanesaro Maapcoaaopa uesny 
oCcaAao* KonoHaoa a KWmu aanacw. <>op M yjiy flapcn-Bcftc6axa unaao eanBcarb oicnw oopascai 



W - D-BayrpcHBHa naauerp njeMeaTBoro aonuni, ^ d-tnemraifl 



Q = <D -4 J / — ; <i> 

AHawrrp oCcaAHQfl KonoaHbi. w; p-ncpamaA AaancaHH. na; x -K03««HnHCHT raApaajmxtccKHx 
c^OTaaneHaa; H-AHHHa mcapoaaaopa, Q-pacxoA bohw. ^/cyr BacAew otemamBaa D-d* $ ; P/ H - 
grad P. rAe fi - 3a3op mcxax KQjiamiott a dplxchthum KawHcw. grad P -rpaAHCHT AaaJicaHH. ria/M- 

Tor^a Jop^a /!/ ^ ^ , ^ 

q = *6<d^6> / , cz> 

T a ^1, 087*10 

ao*J4aHBCHTa r^aanaHccaax conpoTaancHHa hco6xoahmo Bbmacmm, apxrrcpaa Peflmuibflca 
■ ^ -»^^».»»~ c ^ He v - KHHCMaTinzecKaa bh3kocti> boaw / npa 70°C. v - 0.5» 10* 8 v^/c) 

* = t<d*t».p <,J 
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npa Typ6yjicHTHOM pcxHwc Ko*^anacar conpoTHBncHHH anpcRauaoT 



no 



Q°P*yn^ ^ «A «..« ' 3a«aj-KMCH nHcnoewwa SHaueHHHMa: y - 0,5 • 10* V/c; d - 0.168 m; S ■ 0.1 mm 
- 10" 4 m; grad P • 4* 10 6 na/M. 

Cac-rcMa ypamcHBfi /2-4/ pemaerca mcto^om nc«6opa_ 

TaKBM o6paooM. aepea aaaop 0,1 u npa rpaAHarre flaaneinw 4 MIIa/M k aaTepBaj-y nep^pamra mojkct 
nocTynaTb osono 22 m 3 bo^m b cyrea. 

rioBwmcHKc ffaa-ieHHH a oocaAHoa kohohhc npuBOAHT k ysejaratsnDO ec naaMtrpa. Pac«ieTfai DOKasbiBaarr Ha 
cKonuco Hymo noajcMn, ^aanensie b xonoHEte, <rro6u cc BBcamaft ptwryc yBeraracricH Ha 0.1 mm idih 
nepexpbmtfi MKsposasopa. 



♦opMyna jyia paAKa-ibHbix nqpcMcn^cHEH HapymHoa ctchxh Tpy6w do oa^a-re JIhmc hmcct bha /5/ 
P r *-p r * f -f * -R09^Hq-«HT nyaccoHa. M - 0.25; E -Mqnyra. 

V'l K 1 Z r £ -r x 

ynpyrocm aotctwh, E - 2.1.K) 5 Mna; P, -BByipanne puro-aae, NOla; P a -bhchiboc flaa-ionR. 
Mna; rt -BHyrpcHmifl mjpyc Tpytiu. m; r 2 -BHenimjfl pa^ayc TpyfSu. m, r 3 «d/r. 

nyc-Tb Pi - Pa+P^ ana PrPj-P^. 

m e ■ "*36fc«To»4Boe AaBJiesae b KOjioHHe no cpaBHesHJO c Hapy acBMM flann cHHeM . 
Torna fcpwyjia /6/ 6y«cT 

6 = i v^7-« — i - <7> 



2 -r »r Zr 2 

1 » X 



-P <B> 



F 



<r 2 -r 2 > (i.u)(r 2 -r 2 ) npa 6 - 10 Si; P 3 « 20 Mna; r, - 0.075 m: r 2 - 0.084 w. 

1 

PW^ =33.7 Mna. 



2*0, 07V *0,0t« 



2»0,0T5 2 



•20 



Pacttero noxa3bCBaxyr. aro cchh Mesny otScanBoa kohghboA b iccmcsthmm aonbopM cymtcrayrr 3a3op 
BCu a *ki* m & 0.1 mm. to floc-raroHHo a kojiohhc coo^aTb flaaricHHC 33.7 Mna h Daaop 6ynex nepcapwT 3a cwr 
yDeniracHHH rrefrnwrr o flaaMerpa kojiohhm. Taaoe p^aBnesaect h naxe 6anwnce moxbo cos^aTb ny-reM 

f WT V riigTU W B KQJIOHHC MOCTa H3 HC83pbDJ-ULTOfl paSpymajOTHJcfl CMOCH /HPC/ H B mcntOCTH CUOCS 

R3Bec~~~KOBoA ftyifi PopHbcx a 6opoBux pa6oT /CMTB/ [6J. 



tffC npgMeaiHjort, WMBhai oopaaoM npa p a opymgum npo"iHfc« xpymtHX Maxcpnanoe (cKajibHbtc noponjw), 
6eroHHMx h sejie3o6eroHHbix aa«ejiHH, naMrnHMT Ejia^oK. a«h JJptibtm npapo^Boro xaMHH. 

HPC to pc Bceno np^njcraBruaorr co6oft noponiKoo6pa3Hface H cr o pBi qa B a ucsspbiBoooacHbic Marrcpaam^. 
ffajonme c bo A qb iqcnonHyK peaKnHD (pH»12). npa CMemHBaHHB nopocma HPC c oofloa oCpasyrrca 
cycnooHH (paooRaH CMocb). KOTopaa. Gyjjynx samrraa o nmyp. qncnaum^ b oObexTC, xamacJKaxiEM 

Dflsnvrnflmn. O ramnwu mm m> u u ^wm^,— — «w 



pa^Mra>. c TeaeaacM BpcMgH a cxsaruBaeTCH. TBcp^eeT, oaHOBPCMeHHO yBvni«zaBaacb b o6wmc 
ypom^eHH c o6bCMa - cnc^CTBae ranparannH komuohchtob, BXD^ainBX b cocraa HPC. ppgBO-qBT a 
pa3BHTHK> b nmypc rHflpaxanHCHHoro flaanxaaa (6onoc 40 Mna]. nom ffeacTBHcii rggjxaraiijioHHoro 
flaHUCHHH b Ttnt o&barr* pa3SBBapTca Hanpjnaemro- npBOtgyn npt « cro pa^ymegap f 7 ] 



npqyiaraeMua cnoco6 aooTiaiiaa saxonoHHoro npocTpaacTBa ocyn^BcrranHOT cjienyannaM oopasaM. 

B cxBajKHBy cnycxaioT aonoHHy HKT c TaxHM pac^zcTOM. hto6w khkhhA kohca aaxD«BJica aa 10-20 m i 
HHTcpBana nep$opainiH nponj-KTHBHoro ruiacra. Bo36yamaioT aapaynanaK) a npoMbtBaxrr < 
oxnasAeaaofl ao 0-10°C. 
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3aTBopjnoT HPC Ha boac c TeunepaTypoft 0-10°C. 

npa OTKpwrai aarpyCeoM npocrpaBCTBC B HKT suunKBaxyr cycneHomo HPC b erf***. hkXSxcwowm mm 
aanonHcaHH oOca^Hofl kojiohhu b KHTepeanc 10-20 u. 

npoflaariHBajOT cycnesaHJo HPC ao BbipaBHKBaHHH cc ypoeaeft d HKT b sarpytfaoM npocrpaacTBe. 
I^WBHMaH>T HKT ao nnyttaHU paomnosemn momx ncp^opaimoeHbix crape-raft r np H 

HCOOXQ^HUOCTH OpOMbJBaJOT CKBaJKHHy, BfelklUBa* H36iJT0tIHljfl o6^cu HPC. 



nwm«aoT HKT Bbimc HHrcpBana nq>*opaiB«. repueroHpyKT oarpytSnoc npocipaBcreo Ha bocmh. 

HCOOXCmHMOC «TIH pacmHpCHHH H OTBq)JKfleHHH HPC. 



npaaiynvJCTBOM np^iaraeuoro cnoco6a HBrorercH to, uto nepeapwTiK Kananoa aim nocrynneHHH bohm k 
HHTcpsany nepJ>opam« npoacxrwirr hcmcw nmpaaimiHflro BosffcdcrsHH Ha KonoHBy. asacurr 
ooqABHHH b o6caAHoft kcuiohhc mdcto ks pacmnpHioiqcrocM vtarcpnajia. 3to, BO-oepBUX, CHHuatrr 
HeoOM^HMPCTb ycTABDHSH naxepa; Bo-BTopbo. ywcHMnacT BpouttSHbie sampan* Ha npoBCAcsae PHP. 
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Claims (Qopuyna H3o6pereraHj: 

1. Cnoco6 BoocraaoBncHKH rcptcenmHocTii 3axonoHHono npocTpaacrsa nyrcw yDOTTOHHH AHawcrpa 
ro noHmj b HHTcpBanc aaanaujiH. cwuraajoavrilcH tcu, vro flHaMcrp kojiohhu yBOTmnBajor 3a cueT 
yBcmnnmaiomellcji b o6oftue npn tbcpachhh HCBspwwaroft paapymasompfi cuecH (HPC). Koropyw 
3aKarasaiOT b KonoHHy, n cra^arrr uoct b HHTcpsajic edojuhqir. 

2. Cnoco6 non. 1. orrmnaauxaAcft tcm. «ito d Ka««cTBc HPC ncn<wiB3yiox cwecb k3boctkobvio ana ropHux a 
6ypoBbix pafioT (CMTB). 
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Drawings) fqepTeawJ: 



Ta 6/1 h qa 



XapaioepMCTMica HPC 



XapaicrepMCTMKa 



1. BoAOCMeceeoe oTHOtueHMe cycneHSMM 

2. Pacxofl nopomia, tohh Ha 1 u o&benia 

3. PacreKaeMocTb no KOHycy AsHMM, cm 

4. rinoTHocTb cycneH3HM, r/cM s 

5. 3arycreBaeM0CTb. npn Tenineparype 20-25 rpaAycce C mmh 

6. CijenneHMB ksmhr c Tpy6o(i, Ml~la 

7. ConpoTnanenne (qmha <t>nnbTpauH* boaw. Mna 6onee 

8. flagngtw e npn pacuinpeHHn. MfTa 



3HaMeHne 



0,3-0.5 
1,8 
20,0-25.0 
1.8 
120.0 
5.0 
60.0 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [ 1 ]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 



The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 



The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [ 1 ]. 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge 
cub. m/day. Let us introduce the symbols D-d= 5; P/H = grad P, where 8 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C v'= 0 5 
• 10 v /c). ' ' 

In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10" 6 m 2 /c- d = 0 168 
m; 6 = 0. 1 mm = 10" 4 m; grad P = 4 • 10" 6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where u is Poinsot's factor; 
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u - 0.25; E is the elasticity module of the steel, E = 2.1. 10 5 MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; rj is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + Pexcess Or P, - P 2 = P excess , 

Where P eX cess is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 5 = 10-" m; P 2 = 20 MPa; r, = 0.075 m; r 2 = 0.084 m 
[see original for formula] P excess « 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 



Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 6 



A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-1 0 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 - 20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 



The drill hole is utilized. 



The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



, Property 


Value 


1 . Water-mixture ratio in the suspension 


03 - 0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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